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NffLITARY SPEC1F1CATION

SEMICONDUCTOR DEVSCE, TRANSISTOR, PNP, GERMANfUM, TYPE 2N1854

1. SCOPE

1.1 scope. This ape.ification covers the detail requirements for a germanium, PNP switching
tt-ansisto=i. in accordance with MIL-S- 19500, except as oiherwifie .qxcif ied herein.

1.2 Physicrd dirnemions. See figure 1 (TO-5).

1,3 Maximum ratings.

~

tiDerat, finea.lY 3,75 m\Vl-C for TA ~25° C.

~Deratel inearly. 5mWl” CforTA >25” C.

This rating refers to operation af the emitter base diode in the break-
dow region.

1.4 Primary electrical characteri6tict3

=

Mi. 25 ---

Max --- 400

‘CEfsat)

[c = -20 mA
IB=.5MA

Vdc—

---

-.30

lCBO

V~B = -15 V
IE=O

TA = 65° C

fide—

---

-40

fc = -20 MA 1= = -10 mA
1== -1.5mA VC- =-1 Vdc

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invitation for bids or request for propo,ti,
.

fom F.part of the specification to the emenz .peclx,aa nereln:

SPEC1FICATION

MfSJTARY
iWL-S- 19500 - Semiconductor Devices, General Specification for

I●
FSC 5961
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I

STANDARDS

MfIJTARY
M2L-STD-202 - Te8t Methods fop Elaetraaie MM ~~ekrtenl Component Partn
MSL-STD-750 - Test Methods h. demioOn@mtor Dm#i08#

(Copies of Bpecificatiorm, Stmldarda, &aw&g8, @Id pnkiM&m?icJnsrequired by Duppfiers in connection with

specific procurement functions should be obtained From the proeurirq aciiviky cm as dhxmted by the contract-
ing of ficer. )

3. REQUIREMENTS

3.1 -. Requirements mha.11be in acwz’dmlzw with MIL-s.195t30, and as apecifiad herein,

3.2 Abbi-eriaticxm, ~yrnbols, and definitions. The abbrwmiom, symbolm and definitions used herein

are defined in MI L-S-19500, and as fo330wm

VCERL - co~ecbr latch voltage. Tbm t@@Or h QItitk4r voliege to which the transistor RC.OW.E,

when turned off.

‘B 5 - Fr.sq.e”cy for gain = 5. The EtwqtI.rmy at whieb tha enmif signal cmmnm emitter current
gain equaln five.

3.3 Design, construction, and physical dimens3nns. Tra!uf stars siw33 be of the design, construction,
and physical dimensions shown cm figwe L

3.4 Performance characterildics. Performance cbraciW!8Mes ●h&U ba an specified in table= 1 and 11.

3.5 m, The Collowsng marking ~peeifi.d im NfL-S- 19500 may be omitted from the body of the

transistor at the option of the mwnifacturaw

(a) Country of origin
(b) Manufacturer, o designating symbol

4. QUALITY ASSUIW.NCE PROV3SK3NS

4.1 Sampling and inspection, Sunp2in$ aad ingpaotion ahg~ ba in accordance with I.RL-S- 195oo, afid .S

epecified herein.

4.2 Qualification inspection. Qua3if3 cation imnpaetion #ha33 oonsimt ot the examfn.tiormnnd tests spe.i -
Ued in tables 1 and U.

4.3 Quality ccmfomnance inllpacticm. Qua13ty ‘xntormanes i!wfmction mhti consist of gro.fm A and B

4.3.1 Group A inspection. Group A inspection shd’1 consi.i ef We examfn.tiaw and tests specified i“
table I.

4.3.2 Group B inspecticm. Group B inspection droll coluSst of $he extinationm a“d testm specified in
table 23.

4.4.1 Disposition of sample UIISts. Samp3e IIIIMS which hew bmn subjected to and passed subgrcnps 1, 6,
7, a“d 8, may be sbipp.sd on the ccmtrack o? Ordnr, prov3ded that alter the teet, the units can P&M the gm.p A

inspection.
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4.4.2 Case senl teat. The transistors sha12 be subjected to a hydraulic pressure of 70 psig in a solution
of water and 2 percent detergent for r. minimum of 16 hours. The tramiotmw shall the” be washed and dried.

I The end point measurements shall be made within 8 hours of the pressure &B1

TABLE L Group A inspection

Examination or test

Subgroup 1

Vi.ual and mecbanicnl
examination

Subgroup 2

Breakdown voltage collector to
base

Co22ector reach-through voltage

Collector latch voltage

Breakdown voltage emitter to
base

Co22ect0r to emitter voltage

(Baturated)

Co21ector to base cutoff current

Forward current transfer ratio

Storage ttme

Frequency for gain . 5

M3L-STD-750

Detailsfiethod

2071

3001

3026

3071

3036

3076

Bias cond. D
[C = -25 pildc

[C = ‘Z5 pAdc
VBE = 0.2 Vdc

RL = 0.178K n

RBE = lK 17
!See figure 3)

Bias cond. D
[E = -100 pAdc

[~ = -20 rmldc
[B = -0.66 mAdc

[C = -20 mAdc
[B = -0.50 rmldc

[C = -80 mAdc
[B = -2.7 mAdc

Blm cond. D
VCB = -15 Vdc

[C = -50 mfidc
Vc. = -1.0 Vdc

[c = -100 mAdc
VCE = -0.75 Vdc

[c = -20 mAdc
[B = -1.5 mAdc

[c = -80 mAdc
[B = -4.5 mAdc

[See figure 2)

[C = -10 mAdc
VCE = -1 Vdc

,T PD

10

10

Symbol

---

BVCBO

‘RT

‘CERL

BVEB~

VcE(aat

vcE[sat

‘C E[8at

‘C BO

‘FE

‘FE

%

%

‘B5

Limit S
.
Mfn
—

---

-18

-18

-17

-2

---

---

---

---

---

25

--

---

8

—
Ma

---

---

---

---

---

-0.2

-0.3

-0.7

-40

400

---

60

80

---

—

unit

---

Vdc

Vdc

Vdc

Vdc

Vdc

Vdc

Vdc

@dc

“See

nsec

MHz

I● 3
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TABLE IL GsOtW % iri~ otion

Examination or test

Subgroup 1

‘hysica3 dime. eio”s

Subgroup 2

hlderability

?hemal shock (temperature
cycling)

?bermal Shock (glass strain)

doi$ture r.esistmce

Cnd points:

Co31ector to base cutoff current

Reach through voltage

Collector to emitter voltage
(saturated)

Subgroup 3

hock

‘ibratio” fatigue

‘ibration, vm.iable frequency

;Onstmt acceleration

:nd points:

(Same as subgroup z)

Subgroup 4

,.rmina3 strength (lead fatigue)

Subgroup 5

tit atmosphere (corrcmio”)

K—

2066

2026

1051

1056

10?,1

3036

3071

2016

Z046

2056

2006

2036

1041

Test .aotx. B
Tmax = +85” c

Testeomd. A
TA . 0“ c to .?8?2”c

TA = 6s” C
Bi%s canal. D,
V(-B * -M Vdc

[c = -35 @dc
VBZ2 = O.zo Vdc

[~ = -20 m.wo
[~ = -0. s? ZnMe

Nanoperatfw 500 G,
tipprox. i memo,
5 blewa in each orhnta-
KOIU XI,, Y1. Y2, add z,.

!?moperaiing 10 G

lionoparating

f’e.%rtcond, E

.TPC

-G-

20

30

20

20

symbol

---

---

---

---

---

CBO

‘RT

‘C-(satl

---

---

---

---

---

---

Limits
—
!.fin
—

---

---

---

---

---

---

.17

---

---

---

---

---

---

,-.

—
MCLJ
—

---

---

---

---

---

-56

---

0.3(

---

---

---

---

---

---

unit

---

---

---

---

---

Ad.

‘dc

‘d.

---

---

---

---

---

---
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TABLE if. Group B inspection [Continued)

MfL-STD-750 Limits
Em.mination or test

Method Details
LT PD Symbol

Min Max Unit

Subgroup 6 20

:.8, seal (See 4.4.2)

Z“d points:

CoUector to base cutoff current 3036 TA = 65” C
lCBO ‘-- -56 +Adc

Bia6 cond. D
VCB = -15 Vdc

Subgroup 7 A.lo

Iigh-temperature 3ife (non- 1031 Tatg . +85” c --- --- --- ---

operating)

hd points:

CoUector’ to bsse cutoff current 3036 TA = +65” C
lCBO ‘-- -56 +4dc

Bias cond. D
\~cB = -15 Vdc

Reach through voltage lC .-35 @dc
‘RT

-17 --- Vdc
VBE = +0,20 Vdc

Co31ector to emitter voltage 3071 Ic = -20 rnAdc

(saturated) IB = -0.57 rmidc
vcE(.at) --- -0.30 Vdc

lC = -80 rnAdc vcE(,at) --- -0.70 Vdc
lB = -3.0 rnAdc
TA . +55” C

Forward current transfer ratio 3076 lC = -100 mAdc
bFE

20 --- ---
Vcz = -0.75 Vdc

Subgroup 8 k.lo

iteady state operation life 1026 T .+71- C --- --- --- ---

(5’’hfigure4 forspcific
conditions)

hd point,:

(Same as subgro”p7)

I● 5
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j/J$-
.3m
@NA.

.35sbw
+ ,y__

,100 MIN. (fW% ,!} I-——,.*
OSTAILS OF O-T-
uNE IN THIS

E-.,NOT?J+!-+AT

“’l:-T*

-1? ‘~

: } “ “’00 .200 (NOTE 4)

.031,.oo33&~~=

NOW EC 16S
/ ,029 W3TE3)

NOTES
1.

2.

3.
4.

5.
b.

This . . . . is controlled for automatic iundSAng. TIM vmriaikriin ●?tiual diameter within the cone #htil not
exceed 0.010.
The specified lead diameter fippliesin the sonebetween O.95?2and O.Z50 2rom the base oeat. Between
0.250 and 1.5 a mnxirn. m of 0.021 diameter ia held. Outsida otthane SOne* the lead di~etep is not Con-
trolled.
Measured from the maximum diameter of theaaiaaldevioe.
Maximum diamete= lead m.rmured ●t a&~~of0,054~O:~fi$bebwthc base neat ahti he within

●
J.0.007 inch of thcirtruelcmation relz;ive tothemtiumtidtht

AU dimensiorm are in inches.
AU leads isolated from the case.

Figure 1. Dimen8ic.n8 &tz.ansist&r 2tJ1854,
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-E.v

+

c Ch@ut

-stir-R,

——
Ec IL4

The charge Btomge time tem will be performed in the circuit shown above, A -5 volt 100kHz square wave is

fed into the input terminals and the o.te.t 10 ob.erv.d On the@i1108cwJe. CqB is defined nS shown in the
right hand figure.

Condition8

lC lB ‘B
c

Rc

-20ma -1.5ma 3.3K 104pf 750n

-80ma -4.5ma I.l K 440 pf 189fl

Figure 2. Charge storage time 1.s1 circuit.

mT
l–
— v=. -18V ?0.5%
—

+

I.WKA I %
‘CERL

~
sHsb47
W Ec /u

1= VCERLlE?J IS PSRFORMED IN THE tYRCUIT ASWE. A TRANSISTM IS
INSERTED WTTHWITZH S OPEN, THE WITH IS CLC6ED AND THEN O-. UNITS
ARE RSJEC7SD IF VCERL IS MME po~vE THAN -17 vOLTs AFTER THE swlTCH
S OPENED.

Figure 3. VCERL test Circ.it
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3.3Kn

5. PREPARATION FOR DELIVERY

5.1 Preparation fo~ delivery shafi be in acoomlmm.a withMSL-S-19500.

6. NOTES

6.1 e. The note. specified in MIL-S-195Wi ace apphmb]e to ibis specification.

8

~
Review activity, Preparing a.ctivit~

Navy - SH Navy-EC

Project No. 5961 -NZ04
User activities

Navy - AS, OS, MC, CG


